The purpose of this paper is to identify the main factors affecting the consumption of avocado fruit among Italian consumers. In order to respond to the aim of the study, an empirical survey was conducted through the submission of an online questionnaire to 327 consumers. An ordered logit econometric model was adopted to examine the relationship among some explanatory variables and the frequency of consumption of avocado fruit. The findings of this study show that the consumption of avocado fruit is affected by different factors, including fruit consumption habit, neophilia attitudes, and various intrinsic and extrinsic quality attributes (credence attributes in particular). The study deals with a little explored topic; therefore, the findings contribute to fill the gap in the existent literature, inasmuch as they enrich the discussion on consumers' preference for avocado fruit. However, further comparative research is clearly needed, as well as a larger research sample, to overcome limits to the external validity of the results and to investigate the analytical effort proposed in this article.
fruits, while others have a tendency to be food neophilic, which is the tendency to seek out new tastes (Kim et al. 2009; Cohen and Avieli 2004) . However, consumers do not choose tropical fruits exclusively on the basis of product familiarity or their personality. In the literature on consumer studies, it has been argued that consumer choice also depends on the level of correspondence between quality characteristics of the product and consumers' preference structures (Cardello 1995) . This preference varies from consumer to consumer, and the perception of quality depends not only on the product's objective characteristics (e.g. nutritional and textural characteristics) but also on what can be defined as the result of a subjective process based on the consumer's perception of the product . These quality characteristics can be categorized into intrinsic and extrinsic quality attributes. Intrinsic attributes refer to the physical characteristics of the product and are further categorized as search attributes, such as freshness, colour, and size; experience attributes, such as taste, aroma, and ripeness, identify only after consuming the product (Badar et al. 2015; Di Vita et al. 2017; Cembalo et al. 2015) . Extrinsic attributes do not refer to the physical characteristics of the product, and consumers consider them increasingly important during the process of choice (Schifani et al. 2016; Migliore et al. 2015) . They include food safety, environmentally friendly production, and provenance (Moor et al. 2014; Dekhili and d'Hauteville 2009) . These attributes are also defined as credence attributes, as they cannot be easily determined without incurring information costs (Moser et al. 2011) .
Among tropical fruits, avocado has recorded a steady growth in Italy, accompanied by an import volume that reached about 14,000 tonnes in 2016 (ISTAT 2016) . In Italy, the production of avocado is limited to the Sicily region, where in recent decades a modest growth in avocado cultivation has been recorded. Although avocado fruit production is not native to the Mediterranean basin, and therefore unidentifiable as a fruit of the Italian tradition, its cultivation plays an important role in terms of diversification and innovation opportunities for the marginal Sicilian farms. Understanding consumer preference for avocado fruit may, therefore, be considered important for both producers and the agro-food industry. To the best of our knowledge, there are only two published studies on consumers' preference for avocado. These studies are delimited to ascertain the effect of maturity, the stage of ripeness, and storage damage on consumers' choice in Australia (Gamble et al. 2010) and to ascertain the general quality characteristics appreciated by American consumers (Storey et al. 1973) .
The aim of this study was to understand which factors affect the consumption of avocado fruit in Italy. To achieve this research objective, 327 consumers were interviewed by means of an online questionnaire, which was designed to test the strength of factors that influence consumer choice to consume avocado fruit in Italy.
The hypothesis behind the present study is that consumers' choice is simultaneously affected by the consumption habit of respondents and by the tendency of consumers to be neophilic. Moreover, similarly to what emerges from the literature on fruit consumption, we assume that credence quality characteristics play a major role in affecting consumers' choice to consume more frequently avocado fruit. The next section is dedicated to explore the main quality characteristics of avocado fruit and its distribution in Sicily. Afterwards, we present the method and results. The findings of this study should enrich the discussion on consumers' preference for avocado fruit, making more accurate strategies possible when supporting the spread of avocado cultivation in those areas where the agronomic characteristics allow it.
Avocado fruit: characteristics, origins and diffusion
The avocado (Persea Americana Mill.) is a perennial evergreen tree belonging to the Laurel (Lauraceae) family. It originated in Central America and southern Mexico and is distributed throughout tropical and subtropical regions, especially Asia and America, where it is extensively cultivated including habitats from sea level to over 3000 m above sea level (Bernal and Díaz 2005) . Spain and Italy are the only European countries with significant commercial production of avocados that are respectively cultivated in the Andalusian Mediterranean coast, mainly in the provinces of Malaga and Granada and in Sicily along the Tyrrhenian coastal areas and close to Catania (De Michele et al. 2007) .
In Southern Italy, climate conditions are very favourable for avocado fruit production. In Sicily, the temperatures and the average rainfalls are characteristic of an upper thermos-Mediterranean lower sub-humid bioclimatic belt (Gianguzzi et al. 2015) , and the avocado tree has shown adaptability to a wide range of ecological conditions. The orchards are mainly located along the Tyrrhenian coastal areas from the province of Palermo to the province of Messina, as well as in the Piana di Catania, mainly in the municipality of Giarre, covering a wide range of climates and soil types, from sandy loam to volcanic soils. From 1978 (Continella 1978; Calabrese et al. 1980) , many cultivars were studied in Sicily with interesting results in terms of vegetative performances, yield, and fruit quality with the best observed results for Hass, Reed, and Bacon cultivars (De Michele et al. 2007) . A recent study indicates that Sicilian avocado fruit is an important source of phenolic compounds, which depend on genetic differences and maturation stage (Di Stefano et al. 2017) . Considering the suitability of the environment in these areas, as well as a good market trend in Europe and productive-qualitative results, avocado is grown on some farms in Sicily and its cultivation is quickly expanding in conjunction with the crisis in the citrus market. Today, Sicilian farms of all sizes have diversified into avocado fruit production. Some of these have an area of less than 1 ha, and their production is directed to the local market. Other farms have combined their orchards and developed a unique brand with the aim to reach the European market with a high-quality fruit. The estimated total area in the region is around 60 ha. The European Union is the largest importer of the fruit coming from countries such as South Africa, Chile, Israel, and Spain. Fresh avocado could be cultivated and commercialized in Mediterranean areas limiting the long-distance fruit export season from tropical countries and represents a diversification market for some fruit tree growers. Avocado is very much appreciated, and it occupies a prominent place in the market due to its high nutritional value, especially vitamins, antioxidants, fibre, fats, and low sugar content (Bergh 1990a) . It is a good source of provitamin A, riboflavin, and niacin. The protein content of 1-2% is considered to be greater than in any other fresh fruit (Bergh 1990b) . For this reason, it is generally recommended for diabetics since it is a high-energy food (Sinyinda and Gramshaw 1998) and can be used in a wide range of food products (Pino et al. 2001) .
Relative to the quality attributes of avocado, consumers seem to be influenced by both external and internal qualities of the fruit. External qualities include fruit weight (commercial size), shape (oval or pyriform), skin colour (green or black), skin texture (smooth or rough), absence of defect (e.g. sunburn); whereas internal factors are flavour, flesh texture, flesh colour, and seed size (Storey et al. 1973 ).
Methods
In order to contribute to identifying the main factors affecting the consumption of avocado fruit in Italy, an online questionnaire survey to 327 consumers of fruits was administered between April and May 2017. Participants were recruited by snowball sampling, using social networks (Facebook and Twitter) to reach as large a number of participants as possible (Browne 2005) . The questionnaire was structured in four sections. In the first section, some questions were asked about the frequency of traditional fruit consumption 1 and tropical fruit consumption and the frequency of avocado consumption during the last 6 months 2 . The second section contained 10 items of the Food Neophobia Scale (FNS) of Pliner and Hobden (1992) opportunely adapted to exotic fruits, where consumers responded on a 7-point Likert scale from "extremely disagree" (1) to "extremely agree" (7). In the third part of the questionnaire, a first question with a dichotomous answer (Yes, No) served to understand whether respondents have ever eaten avocado. Based on the answer given, the questionnaire follows two different destinations: the first destination was dedicated to those who have consumed avocado fruit in the last 6 months, where a set of avocado fruit quality attributes were presented asking them to rate the importance of each attribute using a Likert scale ranging from 1 to 7 (where 1 was none and 7 was highly important). The second destination was dedicated to respondents who claimed to have never consumed avocado fruit, asking them to specify the reasons. Finally, the fourth section of the questionnaire included all variables concerning the socioeconomic features of the interviewee, such as age, gender, education (divided into four categories: primary school, lower secondary school, upper secondary school, university degree or higher), number of household members, and monthly household net income in euros. An ordered logit econometric model using STATA 11 software was implemented to measure the effects of quality attributes on consumer choice (Cameron and Trivedi 2005) . The ordered results are modelled as a latent variable sequence, through gradually increasing threshold levels. For the ith individual, it is stated that:
An ordered model with m alternatives may be expressed as:
where F is the cumulative distribution function of u i . The regression parameters, β, and the m − 1 threshold parameters, α 1 ,…..,α (m − 1) , are obtained by maximizing the loglikelihood function with p ij = Pr(y i = j). In the case of the ordered logit model used, u is distributed as a logistic F(z) = e z /(1 − e z ) (Cameron and Trivedi 2005) . The dependent variable was constructed as the frequency of consumption in the last 6 months and was subdivided into three categories: low, moderate, and high. The odds ratios (ORs) were also determined by measuring the changes in probability of the dependent variable following a unit change in the regressor. An additional advantage of this specification is that it can provide valuable information about the substitution pattern change among alternatives when the effect of conventions of quality is changed. Finally, the likelihood ratio (LR) test was used to verify if the model is correctly specified. The likelihood ratio test was conducted to test the hypothesis about β. In other words, the ORs serve to quantify how strongly the presence or absence of a property (say j) is associated with the presence or absence of another property (say k) in a given population. It is defined as the quotient of the ratios (Ω):
Results
Of the overall 327 consumers participating in the online survey, only 260 (79.5%) reported having consumed avocado; the rest had not consumed avocado, and specifically, about 16% stated that they did not consume avocado because they did not know the fruit, while almost 5% did not like its taste. Regarding the 260 consumers of avocado, different categories of consumption frequencies emerge: low-avocado fruit consumption less than two times in 6 months; moderate-avocado fruit consumption between three and five times in 6 months (moderate); and high-consumption of avocado fruits over five times in 6 months 3 (Table 1) .
In Tables 2 and 3 , the main descriptive statistics of the variables used for the analysis are shown. Relative to the Food Neophobia Scale, it reports a good internal consistency of the items (Cronbach's alpha coefficient of 0.74). The explanatory variables implemented in the econometric model approximate the factors that could explain the consumption of avocado fruit in Italy (Table 3) , including neophilic personality.
Among the 21 variables implemented in the model, only 13 variables were significant, such as frequency of traditional fruit consumption, frequency of tropical fruit consumption, food neophilia, taste, price, perishability, stage of ripeness, pulp creaminess, local origin, organic certification, gender, education, and income (Table 4 ). The food neophilia variable was constructed using the sum of the scores that consumers had given to each scale, after having inverted the direction of the neophobia scores of the items in order to make them uniform.
In an ordered logit model, the signs of the estimated coefficients have to be interpreted as the variation direction of the dependent variable according to the increase in the regressor. In other words, the estimated positive coefficient indicates that as the regressor increases, the probability of being in the lowest category (low) decreases, while the probability of being in the highest value category (high) increases.
As can be seen, the latent variable frequency of avocado fruit consumption increases as the frequency of the explicative variables, tropical fruit consumption, food neophilia, the importance of taste, perishability, stage of ripeness, pulp creaminess, local origin, and organic certification increase, except for frequency of consumption of traditional fruit and price. Regarding the demographic characteristics, only gender, education, and income are statistically significant, showing that the latent variable, frequency of avocado consumption, increases as these demographic variables increase in value (Table 4) . The threshold parameters (1 and 2) are both statistically and significantly different from each other so as to indicate that the dependent variable is well represented by the three categories.
The odds ratios (ORs) were also determined by measuring the change in probability of the dependent variable following a unit variation in the regressor. When the OR is equal to 1, the effect of the unit variation of the regressor on the dependent variable is null. Holding the values of the other explanatory variables constant, the larger the deviation from the unit value, the greater the effect of the regressor on the dependent variable. The regressors with the greatest effect on the frequency of avocado consumption are frequency of tropical fruit consumption and gender, where being female increases the probability of consuming avocado fruit more frequently. Among the quality characteristics of avocado fruit, local origin and organic certification have the greatest effect on the probability of having a high frequency of consumption (about 1.5 times, respectively- Table 5 ).
Discussion
The findings of this study show that the consumption of avocado fruit is affected by different factors. Specifically, the frequency of consumption of avocado is negatively affected by the frequency of traditional fruit consumption and positively by the frequency of tropical fruit consumption. This finding highlights that consumption habits show an important role; in fact, a high frequency of avocado consumption usually occurred in those consumers who frequently eat tropical fruits and less traditional fruits. Moreover, the high frequency of avocado fruit consumption is affected by those personality traits inclining to be food neophilic, which is the tendency to seek to taste something new. In this study, many of the factors affecting consumer choice deal with the consumer's perception of some quality attributes. In particular, a major effect is shown by two credence attributes, such as local origin and organic certification, highlighting that consumers assign a high level of importance to these attributes when they decide to consume avocado with high frequency. This finding is in line with other studies, showing that the origin of the products is important to infer food quality. Knowledge about products' origin is a factor that can potentially modify a consumer's evaluation and perception of such products (Gázquez-Abad et al. 2012) . The literature indicates that consumers consider local origin to be synonymous of high quality, although this can change in relation to both the product considered and the geographical context (Moor et al. 2014; Papanagiotou et al. 2013; Font et al. 2011; Dekhili and d'Hauteville 2009; Ekelund et al. 2007 ). According to the literature, organic certification is also considered an important predictor of consumers' choice. The results of numerous empirical studies show the existence of a positive cause-effect relationship between production processes and perceived effects on the environment. This is the case for organic food products, which the consumer associates with natural processes and the non-use of pesticides and fertilizers (Shafie and Rennie 2012), all of which have a positive effect on environmental sustainability (Kutnohorská and Tomšík 2013; Baker et al. 2004; Padel and Foster 2005; Zanoli and Naspetti 2002) .
Other fruit quality characteristics are perishability it may be emphasized that consumers assigned a high level of importance to this attribute when they purchase avocado because this fruit is characterized by a high perishability; stage of ripeness, which shows an effect of about 1.4 times the probability to consume avocado with a high frequency and it is related to the importance of the avocado being unripe at the point of purchase; and pulp creaminess, which shows an effect of almost 1.4 times on the consumption of avocado. This is in line with the literature on avocado consumption, where it has been found that the stage of ripeness at which the fruit is consumed can affect eating quality, primarily through flesh firmness and "creaminess" texture. Consumers who tasted avocados that were in the "Firm" category were significantly less liked to be purchased than fruit that were in the "Medium" and "Soft" firmness categories (Gamble et al. 2010) . Similarly to other studies, taste is also considered an important quality element that has a positive and significant influence on consumers' buying intentions. For fruit and vegetables, taste is the most important attribute consumers take into account, independent of age, gender, or the number of fruits consumed per week (Moor et al. 2014; Péneau et al. 2006; Jönson 2004) . Finally, price is considered important in affecting consumer choice; on the one hand, it is perceived as a signal to infer food quality (Röhr et al. 2005) , and on the other hand, it represents a barrier. In the present study, price has a negative effect on the probability of consuming avocado with a high frequency. Similarly to Sabbe et al. (2009) , price plays an important role when purchasing tropical fruits, although the purchase frequency seems to occur more occasionally, emphasizing how price will even become a more limitative factor when tropical fruits have become part of a more regular purchase routine. Health benefits, peel integrity, and convenience of consumption are quality attributes considered important in affecting consumer choice. In the present study, they are not statistically significant in explaining the high frequency of avocado fruit consumption because almost all consumers surveyed stated a high level of importance for these attributes. Also, seasonality is among the quality attributes that show no effect on consumer choice, and it may be due to the low knowledge that consumers usually have about tropical fruits. Finally, the variable "processed fruit" also showed no effect on consumer's choice, highlighting how for the consumers surveyed eating fresh or processed avocado did not make a difference on the probability of consuming avocado fruit with a high frequency.
Regarding demographic characteristics, no differences emerge between consumers living in urban or in rural areas and among consumer age; this is in contrast, to some extent, with Sabbe and colleagues' (2008) results, who found that older consumers and those living in urban areas showed higher familiarity with fresh and processed tropical fruits. Moreover, in the present study, among the demographic characteristics, only gender, education, and income show an influence on the probability to consume avocado more frequently, emphasizing how higher educated consumers and those with a high level of income tend to consume avocado fruit more frequently. Regarding gender, similarly to Sabbe and colleagues' (2008) findings, our study showed that women tend to have more familiarity with tropical fruits and, as a result, consume avocado fruit in higher frequency.
Conclusion
The findings of the present study should enrich the discussion on consumers' preferences for avocado fruit, making more accurate strategies possible when supporting the distribution of avocado cultivation where agronomic conditions allow it. However, further comparative research is clearly needed, as well as a larger research sample, to overcome limits to the external validity of the results and to investigate the analytical effort proposed in this article. Moreover, further research effort should be directed at better understanding whether situational or cultural factors have an effect on consumers' choice of avocado fruits. Finally, future research should incorporate different behavioural theories to better understand the complex and multifaceted issue of consumer choice, also with a functional study to validate or overturn the findings obtained through the present study.
Endnotes
1 In this study, by traditional fruits, we mean fruits of Mediterranean origins. 2 This time interval has been chosen because the availability of avocado fruit on the market is mainly concentrated between the months of October and March.
3 This frequency was chosen by asking a sample of 15 avocado fruit consumers how many times they consumed avocado during the period in which the fruit is on the market.
